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FOREWORD

WORKING WITH THE HANDBOOK AND MANUALS BECAME AND INSPIRING PIECE OF WORK. BECAUSE THE WORK PUT INTO THEM
WAS, PRIMARILY, IN ORDER TO HELP AND ASSESS NEW TEAMS AND EXPERIENCED ONES AS WELL. SEVERAL PARTS BECAME INVOL-
VED IN THE CREATION OF THESE MATERIALS, AS THE ORIGINAL HOLDERS OF THE IDEA, THE ITESM campus CEM TEAM KNOWING
THIS WOULD NOT BE AN EASY WALK, SOUGHT CO-AUTHORSHIP. THAT'S WHEN THE VIRTUS PARVA TEAM DECIDED TO BECOME
INVOLVED AND HELP EACH OTHER OUT. THERE ARE THREE HANDBOOKS, EACH, WITH A SPECIFIC AREA: THE GOOD LABORATORY
PRACTICE HANDBOOK, WHICH HELPS ON SETTING THE STANDARDS OF THE WORK DONE IN THE LABORATORY; THE IGEM REGIS-
TRY HANDBOOK, WHICH IS AN EASY TO FOLLOW STEP GUIDE FOR ALL THOSE WHO VENTURE INTO THE IGEM PARTS DOMAIN, IT
COVERS FROM LOOKING UP A STANDARD PART INTO ADDING YOUR OWN, GOING THROUGH THE SENDING OF A PART FOR SE-
QUENCING AND THE SHIPPING PROCESS; AND LAST BUT NOT LEAST, THE IGEM TEAM HANDBOOK, THIS ONE HOPES TO COVER
MOST OF THE TEAM FORMATION PROCESS, AS WELL TO BE A GUIDELINE FOR TEAMS TO FOLLOW ALONG THE PROCESS UNTIL THE
JAMBOREE IS CONCLUDED. THIS WORK WAS THE MOST COMPLEX TO RESOLVE, STILL, SOME TEAMS MAY NOT FIND IT INSIGHTFUL
SINCE THERE ARE MANY WAYS A TEAM RESPONDS AND STAYS MOTIVATED.

GOOD [ABORATORY PRACTICE (GLP) EMBODIES A SET OF PRINCIPLES THAT PROVIDES A FRAMEWORK WITHIN WHICH
LABORATORY STUDIES ARE PLANNED, PERFORMED, MONITORED, RECORDED, REPORTED AND ARCHIVED, THESE STUDIES ARE UN-
DERTAKEN TO GENERATE DATA BY WHICH THE HAZARDS AND RISKS TO USERS, CONSUMERS AND THIRD PARTIES, INCLUDING THE
ENVIRONMENT, CAN BE ASSESSED FOR PHARMACEUTICALS (ONLY PRECLINICAL STUDIES), AGROCHEMICALS, COSMETICS, FOOD
ADDITIVES, FEED ADDITIVES AND CONTAMINANTS, NOVEL FOODS, BIOCIDES, DETERGENTS ETC.... GLP HELPS ASSURE REGULATORY
AUTHORITIES THAT THE DATA SUBMITTED ARE A TRUE REFLECTION OF THE RESULTS OBTAINED DURING THE STUDY AND CAN THE-
REFORE BE RELIED UPON WHEN MAKING RISK/SAFETY ASSESSMENTS.

AS SET BY THE MEDICINES AND HEALTHCARE REGULATIONS AGENCY (MHRA), THAT IS THE ACTUAL DEFINITION OF GLP. THIS
HANDBOOK WILL AID STUDENTS AND INSTRUCTORS ALIKE IN THE APPLICATION OF SUCH STANDARTS, THOUGH IT IS NOT AS THO-
ROUGH AS THE WHO GLP HANDBOOK, IT IS A NEAT APPROACH INTO THE ENVIRONMENT AND WORK POLICIES THAT MUST BE
FOLLOWED IN ORDER TO ASSURE A QUALITY PROCEDURE.
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SUBPART A: GENERAL PROVISIONS

THIS PART PRESCRIBES GOOD LABORATORY PRACTICES FOR
CONDUCTING THROUGH IGEM COMPETITION. THEY ARE INTEN-
DED TO SUPPORT APPLICATIONS FOR RESEARCHING IN BIOLOGY
SYNTHETIC IN TOPICS OF; ENERGY, ENVIRONMENT, FOOD AND
NUTRITION, MANUFACTURING, HEALTH AND MEDICINE, AND
SOFTWARE INTO SERVICES OR PRODUCTS REGULATED BY THE
Foob AND DRUG ADMINISTRATION. COMPLIANCE WITH THIS
PART IS INTENDED TO ASSURE THE QUALITY AND INTEGRITY OF
THE SAFETY DATA FILED. ANOTHER GENERAL ISSUES TO CONSIDER
ARE:

A) WHEN WORK IS IN PROGRESS, LABORATORY DOORS MUST
BE CLOSED.

B) ALL THE IGEM TEAM MEMBERS MUST WEAR PERSONAL
PROTECTIVE EQUIPMENT SUCH AS: LABORATORY COATS OR
GOWNS, DISPOSABLE GLOVES WHERE REQUIRED, AND ALWAYS
PROTECTIVE GOGGLES AT THE REMOTEST RISK FOR THE EYES.

Q) EATING, DRINKING, SMOKING, SNUFFING, APPLYING OF
COSMETICS AND STORING OF FOOD, DRINKS AND TOBACCO ARE
ABSOLUTELY PROHIBITED IN THE LABORATORY

D) MOUTH PIPETTING IS PROHIBITED! MECHANICAL PIPET-
TING INSTRUMENTS SHOULD BE USED INSTEAD.

E) MINIMIZE THE GENERATION OF AEROSOLS.

F) USE SYRINGES AND CANNULAS ONLY IF ABSOLUTELY NE-
CESSARY.

G) PERSONNEL WASH THEIR HANDS BEFORE AND AFTER FINI-
SHING WORK.

H) KEEP LABORATORY TIDY AND CLEAN; ONLY INSTRUMENTS
AND MATERIAL ACTUALLY REQUIRED IN THE WORK PROCESS ARE
TO BE PLACED ON WORKBENCHES; KEEP STOCKS OF REGULATED

MATERIAL IN SEPARATE STORAGE ROOMS OR CABINETS, IF POSSI-
BLE.

SUBPART B: ORGANIZATION AND PERSONNEL

A. ABOUT THE PERSONNEL AND GROUP MEMBERS

A) EACH INDIVIDUAL ENGAGED IN THE CONDUCT OF OR
RESPONSIBLE FOR THE SUPERVISION OF THE IGEM LABORATORY
STUDY SHALL HAVE EDUCATION, TRAINING, AND EXPERIENCE, OR
COMBINATION THEREOF INTO THE BIOTECHNOLOGY, MOLECULAR
BIOLOGY, GENETIC ENGINEERING, OR LIFE SCIENCE AREAS; TO
ENABLE THAT INDIVIDUAL TO PERFORM THE ASSIGNED FUNC-
TIONS.

B) EACH TESTING FACILITY SHALL MAINTAIN A CURRENT
SUMMARY OF TRAINING AND EXPERIENCE AND JOB DESCRIPTION
FOR EACH INDIVIDUAL ENGAGED IN OR SUPERVISING THE CON-
DUCT OF THE IGEM LABORATORY STUDY.

Q) THERE SHALL BE A SUFFICIENT NUMBER OF PERSONNEL
FOR

THE TIMELY AND PROPER CONDUCT OF THE STUDY ACCORDING
TO THE PROTOCOL.

D) PERSONNEL SHALL TAKE NECESSARY PERSONAL SANITA-
TION AND HEALTH PRECAUTIONS DESIGNED TO AVOID CONTAMI-
NATION OF TEST AND CONTROL ARTICLES AND TEST SYSTEMS.

E) PERSONNEL ENGAGED IN THE STUDY SHALL WEAR CLO-
THING APPROPRIATE FOR THE DUTIES THEY PERFORM. SUCH CLO-
THING SHALL BE CHANGED AS OFTEN AS NECESSARY TO PREVENT
MICROBIOLOGICAL, RADIOLOGICAL, OR CHEMICAL CONTAMINA-
TION OF TEST SYSTEMS AND TEST AND CONTROL ARTICLES. IN
THE PRESENT CASE, THE USE OF LAB COAT, CLOSED SHOES, CLEAN
HANDS AND HAIR UP ARE A DAILY WORK REQUIREMENT

F) ANY TEAM MEMBER FOUNDED AT ANY TIME TO HAVE AN
ILLNESS THAT MAY ADVERSELY AFFECT THE QUALITY AND INTE-
GRITY OF THE IGEM LABORATORY STUDY SHALL BE EXCLUDED
FROM DIRECT CONTACT WITH TEST SYSTEMS, TEST AND CONTROL
ARTICLES AND ANY OTHER OPERATION OR FUNCTION THAT MAY
ADVERSELY AFFECT THE STUDY UNTIL THE CONDITION IS CORREC-
TED. THOSE PERSON IS RESPONSIBLE FOR NOTIFY TO THE TEAM
LEADER THE CAUSE OF THE AFFLICTION AND REPORT THEIR AB-
SENCE.

B. TESTING FACILITY MANAGEMENT.

A) ASSURE THAT PERSONNEL, RESOURCES, FACILITIES, EQUI-
PMENT, MATERIALS, AND METHODOLOGIES ARE AVAILABLE AS
SCHEDULED.




B) ASSURE THAT EACH TEAM MEMBER CLEARLY UNDERSTAND
THE FUNCTIONS THEY ARE TO PERFORM.

C. RESPONSIBILITIES OF THE INSTRUCTORS AND TEAM
MEMBERS

A) FOR EACH IGEM LABORATORY STUDY, A SCIENTIST OR
OTHER PROFESSIONAL OF APPROPRIATE EDUCATION, TRAINING,
AND EXPERIENCE, OR COMBINATION THEREOF, SHALL BE IDENTI-
FIED AS AN INSTRUCTORS OF THE IGEM TEAM. AN INSTRUCTOR
HAS OVERALL RESPONSIBILITY FOR THE TECHNICAL CONDUCT OF
THE INTERLAB AND BE COMPLETELY ACCESSIBLE IN CASE OF
DOUBTS AT SOME PROTOCOLS. ALSO, ALL THE TEAM MEMBERS
ARE RESPONSIBLE OF THE INTERPRETATION, ANALYSIS, DOCU-
MENTATION AND REPORTING OF RESULTS. THE LEADERS OF THE
INTERLAB, WIKI AND BIOSAFETY MUST ASSURE THAT:

l. ALL EXPERIMENTAL DATA, INCLUDING OBSERVATIONS OF
UNANTICIPATED RESPONSES OF THE TEST SYSTEM ARE ACCURATE-
LY RECORDED AND VERIFIED.

. UNFORESEEN CIRCUMSTANCES THAT MAY AFFECT THE
QUALITY AND INTEGRITY OF THE NONCLINICAL LABORATORY
STUDY ARE NOTED WHEN THEY OCCUR, AND CORRECTIVE ACTION
IS TAKEN AND DOCUMENTED.

1. TEST SYSTEMS ARE AS SPECIFIED IN THE PROTOCOL.

V. ALL APPLICABLE GOOD LABORATORY PRACTICE REGULA-
TIONS ARE FOLLOWED.

V. ALL RAW DATA, DOCUMENTATION, PROTOCOLS, ANNOTA-
TIONS, AND FINAL REPORTS ARE TRANSFERRED TO THE ARCHIVES
DURING OR AT THE CLOSE OF THE PRESENTATION OF THE IGEM

COMPETITION.

SUBPART C: FACILITIES

A. GENERAL.

EACH LABORATORY FACILITY SHALL BE OF SUITABLE SIZE
AND CONSTRUCTION TO FACILITATE THE PROPER CONDUCT OF
IGEM LABORATORY STUDIES. IT SHALL BE DESIGNED SO THAT

THERE IS A DEGREE OF SEPARATION THAT WILL PREVENT ANY
FUNCTION OR ACTIVITY FROM HAVING AN ADVERSE EFFECT ON
THE STUDY.

B. FACILITIES FOR HANDLING TEST AND CONTROL
ARTICLES.

A) AS NECESSARY TO PREVENT CONTAMINATION OR MIXUPS,
THERE SHALL BE SEPARATE AREAS FOR:

l. RECEIPT AND STORAGE OF THE TESTS AND CON-
TROL ARTICLES.

. MIXING OF THE TEST AND CONTROL ARTICLES

1. STORAGE OF THE TEST AND CONTROL ARTICLE MIX-
TURES.

B) STORAGE AREAS FOR THE TEST AND/OR CONTROL ARTICLE
AND TEST AND CONTROL MIXTURES SHALL BE SEPARATE FROM
AREAS HOUSING THE TEST SYSTEMS AND SHALL BE ADEQUATE TO
PRESERVE THE IDENTITY, STRENGTH, PURITY, AND STABILITY OF
THE ARTICLES AND MIXTURES SUCH AS:

l. REAGENT PREPARATION AREA.

THIs INCLUDES DNA/RNA EXTRACTS, SAMPLES, CLONED

MATERIALS AND PCR PRODUCTS).

1. THE NUCLEIC ACID EXTRACTION AREA

1. THE AMPLIFICATIONS AREA.

THE AMPLIFICATION ROOM IS THE AREA IN WHICH THE
PCR MACHINES ARE HOUSED. CLONED DNAS SHOULD NOT BE
BROUGHT INTO THIS AREA.WHERE PCR MACHINES ARE SHA-
RED, A CLEAR BOOKING SYSTEM IS RECOMMENDED TO PROVIDE
A COHESIVE SYSTEM FOR THE ASSAYS. INDIVIDUAL USERS' PCR
PROGRAMS IN THE THERMOCYCLERS SHOULD NOT BE EDITED BY
OTHER USERS (EVEN TEMPORARILY) WITHOUT NOTIFICATION TO
THE ORIGINAL PROGRAM TEAM OWNER.

V. THE PRODUCT ANALYSIS ROOMS.

THIS IS THE ROOM IN WHICH POST-PCR MANIPULATIONS
ARE PERFORMED EG AGAROSE GEL ELECTROPHORESIS OF PRO-
DUCTS, PCR-ELISA DETECTION SYSTEMS. THIS IS A CONTAMINA-
TED AREA AND THEREFORE NO REAGENTS, EQUIPMENT, LABORA-
TORY COATS ETC. FROM THIS ROOM SHOULD BE USED IN ANY OF
THE OTHER PCR AREAS.

C. LABORATORY OPERATION AREAS.

SEPARATE LABORATORY SPACE SHALL BE PROVIDED, AS
NEEDED, FOR THE PERFORMANCE OF THE ROUTINE AND SPECIA-
LIZED PROCEDURES REQUIRED BY MOLECULAR AND SYNTHETIC
BIOLOGY STUDIES.

D. SPECIMEN AND DATA STORAGE FACILITIES.

SPACE SHALL BE PROVIDED FOR ARCHIVES, NOTES AND
DRAFTING OF DOCUMENTS IN EVERY MOMENT, LIMITED TO
ACCESS BY AUTHORIZED PERSONNEL (FOR THE LEADERS OF THE
INTERLAB, WIKI AND BIOSAFETY ONLY) , IN ORDER TO ESTABLISH
A STORAGE AND RETRIEVAL OF ALL RAW DATA AND SPECIMENS
FROM COMPLETED STUDIES.

SUBPART D: EQUIPMENT

A. EQUIPMENT DESIGN.
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EQUIPMENT USED IN THE GENERATION, MEASUREMENT,
OR ASSESSMENT OF DATA AND EQUIPMENT USED FOR FACILITY
GENETIC MATERIAL CONTROL SHALL BE OF APPROPRIATE DESIGN
AND ADEQUATE CAPACITY TO FUNCTION ACCORDING TO THE
PROTOCOL AND SHALL BE SUITABLY LOCATED FOR OPERATION,
INSPECTION, CLEANING, AND MAINTENANCE SUCH THE: THER-
MOCYCLER, MICROWAVE, POWER SUPPLIES, VORTEX, MICROPIPE-
TTES, ETC.

B. MAINTENANCE AND CALIBRATION OF EQUIPMENT.

A) EQUIPMENT SHALL BE ADEQUATELY INSPECTED, CLEANED,
AND MAINTAINED. EQUIPMENT USED FOR THE GENERATION,
MEASUREMENT, OR ASSESSMENT OF DATA SHALL BE ADEQUATELY
TESTED, CALIBRATED AND/OR STANDARDIZED.

B) WRITTEN RECORDS SHALL BE MAINTAINED OF ALL INSPEC-
TION, MAINTENANCE, TESTING, CALIBRATING AND/OR STANDAR-
DIZING OPERATIONS. THESE RECORDS, CONTAINING THE DATE OF
THE OPERATION, SHALL DESCRIBE WHETHER THE MAINTENAN-
CE OPERATIONS WERE ROUTINE AND FOLLOWED THE WRITTEN
STANDARD OPERATING PROCEDURES. WRITTEN RECORDS SHALL
BE KEPT OF NON ROUTINE REPAIRS PERFORMED ON EQUIPMENT
AS A RESULT OF FAILURE AND MALFUNCTION. SUCH RECORDS
SHALL DOCUMENT THE NATURE OF THE DEFECT, HOW AND
WHEN THE DEFECT WAS DISCOVERED, AND ANY REMEDIAL AC-
TION TAKEN IN RESPONSE TO THE DEFECT.

SUBPART E: TESTING FACILITIES OPERATION

A. STANDARD OPERATING PROCEDURES

THE DIFFERENT AREAS IN THE LAB MUST HAVE DIFFERENT
STANDARD PROCEDURES TO INSURE THE QUALITY AND INTEGRITY
OF THE RESULTS GENERATED FROM THE PROJECT.

l. WHEN WORKING IN THE LAMINAR FLOW HOOD
BE SURE TO SANITIZE YOUR HANDS AND ANY MATERIALS ENTE-
RING THE HOOD, BE SURE THAT ANY EXTERNAL CURRENTS CAN'T
ENTER YOUR AREA OF WORK, AND THAT YOU ARE WORKING WITH
STERILE EQUIPMENT (GLASSWARE, MICROPIPETTE TIPS, ETC.).

. WHEN WORKING WITH ENZYMES BE SURE TO KEEP
THEM AT ROOM TEMPERATURE FOR THE ABSOLUTELY NECESSARY
LENGTH OF TIME AND RETURN THEM IMMEDIATELY TO FREEZING
TEMPERATURE.

1. WHEN WORKING WITH HOT EQUIPMENT SUCH AS
BOILING WATER BE SURE TO WEAR THE PROTECTIVE GEAR NE-
CESSARY AND AFTER ITS USE LEAVE IT CLOSE TO THE AREA THAT
REQUIRES IT.

V. HAVE A UNIDIRECTIONAL WORKFLOW THAT IN-
SURES YOUR STERILE AREAS WON'T BE CONTAMINATES, ALWAYS
WORK FROM STERILE ZONES TO NOT STERILE ZONES AND NEVER
THE OTHER WAY AROUND, ALSO TRY TO CHANGE YOUR LAB GEAR
WHEN CHANGING ZONES IF POSSIBLE.

B. ANY DEVIATION FROM THE STANDARD PROCEDURES
SHOULD BE AUTHORIZED BY TEAM INSTRUCTORS.

C. EACH LABORATORY AREA SHALL HAVE IMMEDIATELY AVAI-
LABLE LABORATORY HANDBOOKS AND STANDARD OPERATING
PROCEDURES RELATIVE TO THE LABORATORY PROCEDURES BEING

PERFORMED.
B. REAGENTS AND SOLUTIONS

REAGENTS SHOULD BE PREPARED AND STORED IN A BIO-
LOGICAL AGENTS FREE ZONE TO PREVENT ITS CONTAMINATION,
SUCH BIOLOGICAL AGENTS COULD BE BUT ARE NOT LIMITED TO:

l. DNA/RNA EXTRACTS.

1. SAMPLES.

M. CLONED MATERIALS.

V. PCR PRODUCTS.

ALIQUOTATION OF MASTER MIXES AND STOCKS SHOULD BE DONE
IN CASE A CONTAMINATION OCCURS.

SUBPART F: RECORDS AND REPORTS

A) A FINAL REPORT OF THE RESULTS OBTAINED SHOULD IN-
CLUDE:

A. NAME AND WORKING ADDRESS OF THE IGEM TEAM PER-
FORMING THE EXPERIMENTATION AND THE DATES ON WHICH IT
BEGAN AND ENDED.

B. OBJECTIVES AND FINAL PROCEDURES USED, INCLUDING
ANY CHANGES FROM THE ORIGINAL PROTOCOLS.

C. ANY MATHEMATICAL METHOD USED FOR ANALYZING THE
DATA.

D. A DESCRIPTION OF THE TEST SYSTEM USED.

E. A DESCRIPTION OF ALL CIRCUMSTANCES THAT MAY HAVE
AFFECTED THE FINAL RESULTS.

F. THE NAMES OF ALL THE IGEM TEAM MEMBERS, INCLU-
DING INSTRUCTORS, THAT WERE INVOLVED IN THE PROJECT.

G. FINAL DATE AND SIGNS OF ALL THE IGEM TEAM MEM-
BERS, INCLUDING INSTRUCTORS, THAT WERE INVOLVED IN THE
PROJECT.

B) A DAILY REPORT OF ALL THE ACTIVITIES DONE IN THE LAB
SHOULD BE MADE FOR THE TEAM WIKI, IT SHOULD INCLUDE ALL
THE MAJOR PROCEDURES REALIZED AND ANY PROBLEMS THAT
OCCURRED IN THE LAB OR OUTSIDE OF IT.



Q) ANY REACTIVE, CELL CULTURE, BIOPARTS, ETC. SHOULD BE
CORRECTLY LABELED

A. LABELS SHOULD AT LEAST INCLUDE:
l. DATE.
1. WHAT IT IS.
1. AN IGEM LEGEND.

B. IN SOME CASES THEY COULD ALSO INCLUDE:
l. WHO DID IT.
1. EXACT HOUR.
. ITS INTENDED USE.

D) DETERIORATED OR OUTDATED REAGENTS SHOULDN'T BE
USED.

E) A BLOG SHOULD BE KEPT WITH ALL THE PROTOCOLS, PRO-
CEDURES AND ACTIVITIES DONE DAY TO DAY, IT SHOULD ALSO
CONTAIN SPECIFICS OF ANY METHODOLOGY OR PROCEDURE
DONE, SUCH AS VOLUMES USED TO MAKE A PCR OR ORDER IN
WHICH SUBSTANCES WERE CHARGED IN A GEL ELECTROPHORESIS.

F) THE SCHEDULE OF WORK OF TEAM MEMBERS, COPIES OF
PROTOCOLS AND ALL BLOGS SHOULD BE ACCESSIBLE AT ANY TIME
IN THE LAB FOR ANYONE AUTHORIZED TO CONSULT.

REFERENCES

° HTTP://WWW.GENE-QUANTIFICATION.DE/GOOD-LABORA-
TORY-PRACTISE-QPCR-QSOP38-2010.pDF

° HTTP://WWW.ACCESSDATA.FDA.GOV/SCRIPTS/CDRH/CF-
DOCS/CFCFR/CFRSEARCH.CFM?CFRPART=58
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